PERSIS Technique and Anti-Cancer Drug Treatment
The PERSIS system ( Figure 1A (Figure 4 ). Cells without nanoparticle pretreatment S11 displayed significantly lower scattering intensities, leading to diminished differentiation between living and dead cells and a less accurate comparison of drug efficacies. The incubator maintained the cells at 37°C in a humidified atmosphere of 5% CO 2 . The PERSIS system was designed with an angled beam of white light that reached the sample such that incident light passed through undetected, and only scattered light was collected into the long distance 40X microscope objective, which allowed for a ~10 μm 2 collection area resulting in single cell resolution. The spectral signals from the cells were coupled into an optical fiber and recorded, and a CCD camera was used to capture the Rayleigh scattering images.
Spectral Analysis
Scattering spectra were collected and averaged from 10 individual cells at each time point, and all experiments were performed in triplicate. Reference scattering spectra were taken from a dark area without cells, and subtracted from the Rayleigh scattering spectra of treated cells to remove any scattering from the drug/culture medium background. Spectra were then integrated to give the total Rayleigh scattering intensities, which were plotted temporally using OriginPro 9.0 software (Origin Lab, Corp.). The intensity curves were fit to a sigmoidal growth curve using a logistic response function, and scattering half-times generated from the fit using OriginPro 9.0 software. The quality of fit for the cisplatin, camptothecin, and 5-FU curves were R 2 = 0.98, R 2 = 0.97, and R 2 = 0.93, respectively. The CDE factors using this method are given as the ratios of the scattering half-times of camptothecin or 5-FU, relative to cisplatin.
Statistical Analysis
All results are expressed as the mean ± s.e.m. of three independent experiments. Changes in scattering intensity were compared using a linear regression analysis calculator and the S12 changes were not considered statistically significant (p = 0.2546, GraphPad Software, Inc.). Cell cycle changes were compared using unpaired t-tests (GraphPad Software, Inc.) and no statistically significant difference was found between NT-AuNP treated HSC-3 cells and untreated control cells.
